Intrasynaptosomal sequestration of [3H]amphetamine and [3H]methylenedioxyamphetamine: characterization suggests the presence of a factor responsible for maintaining sequestration.
We examined the incorporation of [3H]methylenedioxyamphetamine ([3H]MDA) and [3H]amphetamine into rat brain synaptosomes. Saturation studies, using increasing concentrations of nonradioactive ligand, revealed that [3H]-MDA interacted with two saturable sites that were sensitive to boiling of the tissue. Eadee-Scatchard plots of [3H]MDA saturation data were curvilinear; nonlinear curve-fitting analysis of these data suggested the presence of high- and low-affinity [3H]MDA sites of association: KD high = 295 nM, Bmax high = 32 pmol/mg of protein; KD low = 45 microM, Bmax low = 5.2 nmol/mg of protein. Association of [3H]MDA to the low-affinity site was dependent on the presence of isotonic sucrose in the incubation medium. The high capacities of these sites argue against a bimolecular interaction of [3H]MDA with monovalent protein binding sites. [3H]MDA incorporation was reduced under conditions that disrupt the integrity of plasma membranes, such as sonication, incubation in hypotonic media, and incubation in the presence of the detergent digitonin. These data indicate that [3H]MDA incorporation into synaptosomes may represent an internalization and sequestration phenomenon. [3H]MDA incorporation was also reduced by preincubation of the synaptosomal preparation at 37 degrees C or in hypotonic buffer at 4 degrees C, a result suggesting that this sequestration is maintained by an intrasynaptosomal component that is lost under the preincubation conditions described above. [3H]MDA incorporation was pH dependent (maximal at pH 7.5) and temperature sensitive (maximal incorporation occurred at 21 degrees C and was substantially reduced at 37 degrees C). [3H]Amphetamine was also incorporated into synaptosomes, and this incorporation was sensitive to the same physical manipulations of the tissue preparation as [3H]MDA incorporation. The synaptosomal sequestration of both [3H]MDA and [3H]amphetamine was inhibited by permeant cations, such as sodium and potassium, a result suggesting that the proposed intrasynaptosomal component that maintains the sequestration is anionic. Preliminary pharmacological profiles of [3H]MDA and [3H]amphetamine sequestration were identical. The rank order of inhibitor potencies for the incorporation of both ligands was desipramine greater than amphetamine greater than MDA greater than methylphenidate. This order of potency does not correspond to the lipophilicity of the test drugs. The synaptosomal incorporation and sequestration of [3H]MDA, [3H]methylenedioxymethamphetamine, and [3H]amphetamine described in the present report may be important in the molecular mechanism of action of monoamine release induced by the amphetamines.